Induction of replication protein A in bystander cells.
The bystander effect is a biological phenomenon whereby cells not directly targeted by DNA-damaging agents elicit a response similar to that of targeted cells. Understanding the mechanisms underlying the bystander effect is important not only for radiation risk assessment but also for evaluation of protocols for radiotherapy of tumors. Identification of DNA repair and signal transduction proteins that are induced specifically in bystander cells may help in deducing the molecular mechanism(s) responsible for this complex phenomenon. With this objective, we have studied the expression of replication protein A (RPA), which is involved in various DNA metabolic activities such as replication, repair and recombination. We analyzed RPA expression by immunofluorescence and Western blot techniques in both gamma-irradiated primary human fibroblast cells and bystander cells that were recipients of conditioned growth medium harvested from gamma-irradiated cell cultures. A two- to threefold induction of RPA was observed in bystander MRC5 cells treated with conditioned medium collected from gamma-irradiated WI38 or MRC5 cells. Lack of induction of RPA in sham-manipulated MRC5 cells treated with irradiated medium alone (without cells) indicates that the signal elicited from the irradiated cells is responsible for induction of RPA in bystander cells. RPA was induced more effectively in bystander cells than in irradiated cells at the earliest time analyzed (30 min), and the RPA level declined to that of sham-treated control cells by 24 h after treatment. In addition to RPA, apurinic/apyrimidinic endonuclease (APE, a key enzyme of the base excision repair pathway) also showed enhanced expression in bystander cells. Our findings suggest that the induction of RPA and APE is due to a combination of DNA strand breaks and oxidized base lesions in the genomic DNA of bystander cells.